Effects of verapamil and propranolol on changes in extracellular K+, pH, and local activation during graded coronary flow in the pig.
The beta-adrenergic and calcium channel blocking agents are known to reduce heart rate and alter myocardial contractility. More recent evidence suggests that both agents affect the metabolic consequences of ischemia, independent of their effects on heart rate and contractility. We used a low-flow model of ischemia in swine with heart rate held constant by atrial pacing. Blood was shunted from the carotid artery to the left anterior descending coronary artery through a controlled-flow roller pump to assess the threshold flow for the rise in extracellular potassium ([K+]e) and fall in extracellular pH (pHe) associated with ischemia during control situations and after the administration of either propranolol or verapamil. We also measured the changes in activation delay and contractility associated with graded flow reductions in the presence and absence of these drugs. We found that when heart rate is held constant, 1) verapamil shifts the threshold flow for [K+]e and pHe to lower levels, but propranolol does not; 2) verapamil lessens activation delay, while propranolol aggravates the delay; and 3) verapamil reduces afterload and selectively depresses contractility in the reperfused ischemic zone. We conclude that the calcium channel blockers and the beta-adrenergic-blocking agents have different effects and possibly different modes of action and should not be considered interchangeable when evaluating therapeutic options for patients with ischemic heart disease.